This paper analyzes seller choices and outcomes in approximately 700 recent Internet auctions on eBay. The 'Buy it Now' option that is available in these auctions allows the seller to supplement or replace the auction with a posted price offer. We use a structural model to control for the endogenous conduct of the auction (e.g., number of bids and bidders) as well as product and seller characteristics. Among other results, we find that the 'Buy it Now' option was used more often by sellers with higher ratings (awarded by previous buyers) and sellers offering fewer units; and that posted prices were more prevalent for used items. Sellers obtained higher prices for unused and undamaged items overall, and especially when selling at the 'Buy it Now' price. * Acknowledgement. This research has received generous financial support from the UCSC Division of Social Sciences. We are grateful to David Reiley for lending his web crawler PERL script, and to Dan Levin for pointers to the theoretical literature. +University
Introduction
The Internet drastically alters absolute and relative transaction costs, and therefore is having an impact on market institutions. In particular, Internet auctions have gone from being just replacements for swap meets and garage sales, to also being used by large and small retailers as a new way to reach customers. While U.S. e-commerce, estimated at $59.4 billion in 2003 (U.S. Census Bureau, 2004) still accounts for only 1.6 percent of retail sales, it has been growing rapidly. The leading online auction site is, of course, eBay. All of eBay's sales are not conventional retail transactions, but it is still noteworthy that, in 2003, its net sales, from transaction fees on $15 billion in gross revenues, were $1.2 billion (Hof, 2003) . At the same time, the traditional market institution of posted prices does not seem to be losing its dominant share of retail transactions to the auction format. Amazon and other companies have created very efficient Internet versions of posted price institutions, and the evidence suggests that posted prices are more flexibly and finely adjusted in online settings (Smith et al., 2000) . Auctions and posted prices appear to be destined to coexist online, and for overlapping sets of goods.
What are the economic factors that determine the choice of market institution? In this paper we present empirical evidence from recent Internet auctions on eBay that include the option for buyers to purchase immediately at a pre-specified 'Buy it Now' price. As explained below, the option allows sellers to offer what is effectively a hybrid of auction and posted prices, or to choose pure versions of each institution. To untangle the causes and consequences of sellers' choices, we estimate a structural model that predicts auction outcomes, controlling for the (endogenous) conduct of the auction (e.g., the number of bids and bidders), as well as characteristics that are "predetermined," such as the characteristics of the seller, the good, and the transaction (e.g., payment options).
The remainder of the paper is organized as follows. Section 2 reviews some of the most relevant theoretical and empirical literature. Section 3 identifies variables of interest and the causal structure of the empirical model. Section 4 summarizes the data, obtained from over 700 eBay auctions, held during a period of five weeks, for a particular kind of hand-held computer. Section 5 presents results on seller characteristics and choices, while Section 6 presents results on the conduct and outcome of the Internet auctions studied, focusing particularly on the role of the 'Buy it Now' seller option as a hybrid posted price institution. Section 7 concludes with a summary of results, a discussion of their implications, and suggestions for future research. An appendix provides some subsidiary details on the variables and the estimation results.
Research on Market Institutions
The theoretical literature comparing market institutions is quite diverse. One strand focuses on institutions such as market intermediaries that facilitate search and matching of buyers and sellers; e.g., Wolinsky (1987, 1990) , Gale (1987) and Spulber (1996a,b) : see Spulber (1999) for a synthesis. These papers typically assume a simple pricing rule, or assume that a non-cooperative or cooperative bargaining game determines the terms of the transaction. Another strand focuses instead on the pricing strategy of sellers, or the detailed mechanics of the bargaining process, while having little to say on how buyers and sellers come together; e.g., Fudenberg and Tirole (1983) , and Riley and Zeckhauser (1983) . The large literature on auctions, surveyed in McAfee and McMillan (1987) and more recently in Klemperer (2002) , can be regarded as a special case of the analysis of market institutions for price agreement.
Comparisons across pricing institutions are less common. For example, Bulow and Klemperer (1996) provide a theoretical analysis of auctions versus some kinds of structured negotiations. Campbell and Levin (2002) also examine the issue of when or when not to use an auction format for selling. Reynolds and Wooders (2003) present a model in which the 'Buy it Now' auction hybrid formats offered by eBay and Yahoo are revenue equivalent to ascending bid auctions if bidders are risk neutral but can raise seller revenue in the presence of bidder risk aversion. Budish and Takeyama (2001) arrive at the same conclusions independently. However, we know of no theoretical literature that directly considers competing simultaneous (or overlapping) auctions held by numerous sellers, in the presence of an option to post prices. Existing theory does not present us with sharply posed testable hypothesis but, as noted below, it is often suggestive.
There are four relevant strands of empirical literature. The first involves laboratory experiments. Plott and Smith (1978) is the first laboratory comparison of market institutions: the oral double auction vs. the posted price institution. Holt (1995) covers some subsequent work. More recently, Cason, Friedman and Milam (2003) contrast the posted price institution with one featuring haggling to determine prices. The authors find that efficiency is lower, sellers' price higher, and prices stickier under haggling than under posted offer pricing.
A second strand features field data from financial markets, in the empirical market microstructure literature that begins with Garman (1976) ; see e.g., Stoll (2003) for a recent summary. This literature focuses mainly on asset market efficiency, real-time price dynamics, and the roles of various sorts of market makers. Our focus is rather different.
A more recent empirical tradition, pioneered by Lucking-Reiley (1999) , has been to conduct "field experiments" by purchasing goods (e.g., collectable trading cards) and reselling them on the Internet, using alternative market institutions. Lucking-Reiley thus tested classical results from auction theory, such as revenue equivalence. Resnick et al. (2003) report a field experiment more directly relevant to our concerns. They find that the effects of seller reputation, murky in most field data so far (including our own), have the predicted positive effect on seller revenues when proper experimental controls are imposed.
Our work falls into the fourth strand, also quite recent. Researchers collect and analyze transactions data from large numbers of closely related Internet sites, typically auctions conducted on web sites operated by eBay, Yahoo or Amazon. This approach can be thought of as collecting involuntary survey data, or as an automated sampling technique. In one example, Houser and Wooders (2000) examine the effect of bidder and seller reputation on auction outcomes, concluding that seller reputations are correlated with auction success in Pentium III microprocessor auctions on eBay. Morgan and Baye (2001) analyze persistent price dispersion in posted price markets on the Internet. The timing of bids, and the impact of different methods of specifying auction deadlines are studied by Roth and Ockenfels (2002) . They propose that, given eBay's auction format, late bidding may be rational for strategic agents. Bajari and Hortaçsu (2003) also provide a theoretical analysis of late bidding, and independently reach some of the same empirical conclusions as Roth and Ockenfels, using eBay data. They also examine issues of the winner's curse and the impact of reserve prices. Ockenfels and Roth (2003) further examine the ending time issue, providing a theoretical analysis as well as a comparison of bidding behavior under different rules, using data from eBay and Amazon. LuckingReiley et al. (2000) use data collected from eBay auctions of one-cent coins to study determinants of price. We describe the details of this methodology in Section 4, since we use a version of the web-crawling program used in that work.
Key Variables and Hypotheses
The existing literature suggests a list of variables to be included in the empirical analysis, and, in some cases, provides specific hypotheses. The appropriate dimensions for our analysis of the institutional structure of auctions are suggested by the literature. The variables can be put into several general categories, as follows:
Product characteristics
Hedonic theory (Lancaster, 1971; Rosen, 1974 ) distinguishes quality characteristics (for which all consumers have ordinally equivalent preferences) from niche characteristics (for which different consumer segments may have marginal valuations with opposite signs.) Quality increments ceteris paribus imply higher transaction prices.
For our data, higher quality should be associated with "new" or "undamaged" products, and (due to rapid economic obsolescence) with earlier transaction dates. Niche characteristics, such as color or shipping location, are probably best dropped from the analysis because we have no demographic information on buyers.
Seller characteristics
The information regarding sellers that is available in an online auction is indirectly observed, and thus imperfect, and furthermore is often selected by the seller herself. Information regarding seller characteristics, apart from that provided via the seller choices (discussed below), includes the feedback ratings provided by previous customers and the number of auctions the seller is currently running. The seller ratings may work in at least two dimensions, with a higher absolute number of ratings indicating a longer history in the auction site and the relative number of positive ratings more directly identifying seller quality.
Although not directly the result of seller choices, the ratings are still imperfect signals of underlying characteristics, such as the trustworthiness of the seller to accurately represent the product and follow through in the transaction in good faith. Empirically, it is important to control for simultaneous seller choices as well. For instance, a higher volume seller may appear more stable and professional, thus attracting more bidders and increasing transaction price, but sellers with many similar items to sell may utilize 'Buy it Now' pricing to price discriminate based on the relative patience or reservation prices of bidders, perhaps resulting in lower prices, on average. Theoretically, a trustworthier seller will obtain higher prices in a separating equilibrium ceteris paribus (Fudenberg and Tirole, 1991) .
Seller choices: General
Investments that signal trustworthiness, once sunk, presumably will increase transaction price, since otherwise the seller would have little reason to make them: these investments are therefore part of a separating equilibrium where the seller's characteristics are unknown, ex ante. Such investments might possibly include use of photographs of the item, more detailed descriptions, buying a "featured" billing, or links to websites with further information regarding the seller. A higher public reservation price could serve a similar purpose in signaling product quality. The seller's choice of quantity to put up in a single auction would have no effect on price (other than possibly signaling trustworthiness) in a thick market. In a thin market it would tend to reduce the average transaction price. If buyers are price takers, a higher hidden reservation price will trade off a lower probability of a sale against a higher transaction price conditional on a sale. If buyers react to a hidden reservation price per se, there could be other effects.
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Seller Choices: Buy it Now and Posted Offer
We examine this seller choice separately since it is a focus of the analysis. It should be noted that the seller can exactly replicate a posted offer by offering a 'Buy it Now' price and an equal public reserve price. Other forms of 'Buy it Now' approximate posted prices to a greater or lesser degree.
The choice of posted price vs. straight auction mainly involves a trade-off between (a) expected losses due to mis-pricing a posted price, against (b) reduced demand due to buyers' higher participation costs in auctions. The higher participation costs arise from the loss of immediacy-buyers must wait until the end of an auction to know whether they transacted-and flexibility-they should stand ready to make last second bids, or else have specialized software. Hence sellers who have relatively precise beliefs about demand will tend to prefer posted price or "Buy it Now". If some sellers use a posted price and other sellers use straight auctions, then in a separating equilibrium, the buyers who are more risk averse and/or impatient will go for the 'Buy it Now' price and the other buyers will participate in the full auction. This would be an interior equilibrium. On the other hand, sufficiently strong network externalities point to a corner equilibrium. Buyers prefer to go to a market format where there are many sellers, and sellers prefer to offer a format that attracts many buyers.
1 In a field experiment, Katkar and Lucking-Reiley (2000) , comparing public and private reserve prices, found that the use of a private reserve reduces both the probability of a sale and the transaction price. One caveat to these results is that the authors found some informal evidence that sellers were using the private reserve to circumvent eBay's fee structure by personally contacting high bidders after unsuccessful auctions. Anderson et al. (2004) , in a companion paper to the current piece, found that the probability of a sale was lower, but the transaction price higher, when a private reserve price was used.
Market history
As the auction unfolds, further information may be revealed. For example the number of realized bids within a given time period may be a proxy for the number of potential bidders. We take the product and seller characteristics as exogenous, determining the seller choices on auction structure. These choices, together with exogenous buyer preferences, determine the dynamic course of the auction (or hybrid market when the 'Buy it Now' option is used) and the ultimate outcomes.
Our strategy for analyzing the data accordingly has two parts. First, we use the observable product and seller characteristics to explain the main seller choices, using Ordinary Least Squares (OLS) for continuous choices and Logit for binary choices. Section 5 presents those results, and notes when they support or cast doubt on the testable hypotheses presented above. Next, we use relevant exogenous characteristics, as well as instruments for the endogenous seller choices, to explain the market outcomes, via Two Stage Least Squares (2SLS). Section 6 presents the results for this aspect of the auction.
Data Overview
Our hypotheses are best tested on a reasonably large sample of auctions for selling a homogeneous good over a short period of time. Therefore we gathered data from eBay, the largest Internet auction site, for one of the highest volume (at the time) and most homogenous items, the Palm Vx handheld computer.
eBay Auction Rules
A review of eBay's basic rules is in order before presenting the data. The seller provides information on the item, such as a description and picture, terms of payment and shipping, and chooses the duration of the auction, either 3, 5, 7, or 10 days. The seller also chooses a minimum first bid (starting price), and whether to enter a private reserve price. (Potential buyers know when a private reserve price exists but don't know its value until someone bids above it.) Sellers may also provide links to their own "home pages" on the web, which can be a source of further information for buyers.
Potential buyers can bid on any item they find on eBay's web site, and bid histories are available to them. The auction ends at the pre-specified time, and the item goes to the highest bidder at the highest bid price. Shipping and payment are left up to the buyer and seller, although eBay services here are available at an additional fee. Finally, eBay also provides a record of comments about sellers, so that sellers can potentially build and maintain reputations. Potential buyers have access to these comments, as well as all seller-provided information.
The seller also can specify a 'Buy it Now' price. By so doing, the seller commits to sell the item immediately to any buyer who accepts that price, thus ending the auction early. The 'Buy it Now' option is extinguished (and disappears from the item's auction site) when any buyer enters a bid that is at least as great as the minimum first bid, even if the first bid is lower than the 'Buy it Now' price. The seller can prevent this by specifying a starting price (or a private reserve price) at or above the 'Buy it Now' price.
As noted earlier, such price combinations are equivalent to a posted price. (By using a high private reserve price to "protect" the 'Buy it Now' option, the seller allows bidding to continue, but fruitlessly. Buyer comments suggest that they find the practice annoying and they may avoid the auction. Using a high starting price is just as effective and more transparent.) Used by itself, the 'Buy it Now' option creates a hybrid institution, a mix of an auction and a posted price, with buyer behavior determining which of the two institutions is activated for the transaction.
The Data
We collected data on 1211 Palm Vx auctions on eBay from August 6 to September 11, 2001 using a web-crawling "spider" similar to that described in LuckingReiley et al (2000) . In 24 cases, we could not determine whether or not the auction started with a 'Buy it Now' option, and these auctions were eliminated. Of the remaining 1177 auctions, 1008 were successfully completed, ending in a sale. In this paper, we focus on completed auctions. A companion paper (Anderson et al., 2004) includes an analysis of the differences between auctions that resulted in a sale and those that did not. The main conclusions are that auctions involving a private reserve price were much less likely to end in a sale and that more experienced sellers in our sample very rarely failed to sell an item. Additionally, we found that a sale was somewhat more likely when sellers made 'Buy it Now' offers.
Furthermore, of the 1008 completed auctions, 286 were conducted by two high volume sellers, whom we term "retailers." We omit these auctions from our sample as well, leaving 722 observations for analysis. We analyze the retailers separately, in Anderson et al. (2004) , because their behavior differs importantly from the low volume sellers. In brief, the retailers had higher ratings, and they always used the pure 'Buy it Now' option. Both retailers used minimal ($0.01) "first bids" (starting prices) and avoided private reserve prices. Thus the retailers in our sample took full advantage of the hybrid, 'Buy it Now' institution by using it to provide a quick sale to impatient buyers, yet encouraging as much bidding up of the price as possible if no impatient buyer happened to be shopping at the time. Table 1 presents the average values of the variables. The first column reports on the full sample of completed transactions, the second and third report the sub-samples for which the seller did not or did use the 'Buy it Now' option, and the last two divide the previous sub-sample according to whether the 'Buy it Now' option was exercised. The sample sizes in appear in the bottom row. Complete definitions of variables appear in the Appendix. The observable product characteristics-whether the item is new, whether it is damaged or includes any extra accessories-are dummy variables. 2 Here quantity refers to the number of units offered in a particular auction; the mode is always 1, and large quantities are quite rare when 'Buy it Now' was offered. Days806 is the time trend; auctions starting later tend to yield lower prices due to economic obsolescence. For new items, which constitute 38.9% of the sample, the 'Buy it Now' option is less likely to be offered, but more likely to be accepted, as compared to the whole sample.
The observable seller characteristics unfortunately do not include risk aversion or time preference, but they do include the number of auctions conducted during the sample period (MULTSLR codes 2-10 auctions and FREQSLR codes 11-50) and buyer ratings. Ratings are long strings of comments, which we summarize in two variables: NEGRATIO (the ratio of negative to total comments), and LNSLRTNG (natural log of positive comments net of negative comments). Thus lower NEGRATIO and higher LNSLRTNG indicate two aspects of better seller reputation. The mean ratings across sub-samples in Table 1indicate slightly better seller reputations, on average, in the non-'Buy it Now' sub-sample. However, the nature of the link between reputation and choice of 'Buy it Now' is altered once the structural model is estimated.
Seller choices are summarized in the next section of the table. Overall, 12.9% of the auctions display links to homepages. Minimum bid prices average about $80, but diverge for accepted and not accepted "Buy it Now", probably reflecting the fact that this option is accepted more often when it is effectively a posted price (POSTDPRC=1). Private reserve prices are used in 25.5% of all auctions, and more frequently when a 'Buy it Now' price is accepted. Sellers offer secure payment procedures (SCRPYDUM=1) and a picture of the product (IMAGE=1) in about 70% of auctions, but rarely pay for a place in eBay's featured items (FEATURED=1). Description lengths average about 4,000 characters but are, for no obvious reason, slightly longer in auctions where the option is not accepted. Some 29.4% of auctions in our sample offer the 'Buy it Now' option; of these 42.5% actually are posted price. However, of those where "Buy it Now" was accepted, 97.9% are posted price.
The last part of the table contains the auction outcomes, including average duration (about 5 days except when the 'Buy it Now' option is accepted), the number of bids, number of unique bidders, and the winning bid. Winning bids averaged $199, and tended to be about $3.50 higher for sellers offering the 'Buy it Now' option, whether or not it was accepted.
As noted earlier, our regressions are for a set of 722 auctions, excluding two very high-volume sellers. We also separately analyze sub-samples: auctions where the 'Buy it Now' option was not used (510), those where it was (212), 'Buy it Now' auctions in which there was an auction and the 'Buy it Now' price was not the transaction price (121), and 'Buy it Now' auctions which ended through the use of the option, so that effectively no auction took place. It is important to keep in mind that all but one of these 91 auctions in this final sub-sample were auctions where the seller effectively used 'Buy it Now' to post a price. Thus, the 'Buy it Now' option was accepted, but the only bidding alternative for the buyer was to try a different seller. For the remaining 121 auctions that started with 'Buy it Now,' only one also had a posted price. 
Seller Characteristics and Choices
Tables 2 and 3 present OLS and Logit regression results for seller choices, using 722 observations of auction sales by non-retailers. The explanatory variables are the exogenous product and seller characteristics, omitting the dummy variable for FREQSLR (21-50 auctions). The first column shows that the starting bid (or minimum price) is higher (on the order of $50-60) for the infrequent sellers and slightly higher for sellers with better reputations. The other variables (time trend DAYS806, dummies for new, damaged, extras, etc.) generally enter with the expected sign but are insignificant. Note: 1 to 3 asterisks represent 10%, 5%, 1% significance, respectively
Column 2 indicates that frequent sellers and sellers with home pages tended to have longer product descriptions. NEGRATIO and LNSLRTNG coefficients are both positive, indicating an ambiguous effect of seller reputation on description length. The third column of Table 2 only encompasses the complementary sub-sample, the 212 auctions that had the 'Buy it Now' option. As one would expect, items that are characterized as 'new' have higher 'Buy it Now' prices, while items identified as damaged have lower 'Buy it Now' prices. Auctions involving higher quantities have lower 'Buy it Now' prices, while sellers with a high ratio of negative comments set lower 'Buy it Now' prices. Infrequent sellers tend to set higher 'Buy it Now' prices. See Table 4 10.4
Notes: (1) Coefficients are reported, with t-statistics in parentheses. (2) 1 to 3 asterisks represent 10, 5, 1% significance, respectively. (3) Seller choice of a 3-day auction is the omitted category for auction duration choices
The first column of Table 3 confirms that the 'Buy it Now' option is chosen more often by sellers with better reputations. Auctions with larger quantities are also less likely to use the 'Buy it Now' option. New items are more likely to be sold with the 'Buy it Now' option, though the significance level is marginal. Column 2 includes results for the dummy variable that represents the discrete seller choice of whether or not to start the bidding at an initial price above or below $50. The results for the impacts of seller characteristics on this decision are similar to those for the continuous choice of a starting price level presented in the first column of Table 2, except that the ratio of negative comments appears to have a significant, negative impact on this discrete choice, while it was the overall seller rating that had a positive impact on the continuous choice of the starting price.
Column 3 of Table 3 indicates that a private reserve price was used less often for new items and was used less often by infrequent sellers. Column 4 indicates that the seller's decision to incorporate a secure payment method (credit card, PayPal, eBay Online Payments, etc.) was more likely if the item was new, if the seller had a better rating, and if the seller had a home page. This choice was less likely for sellers who had just a single auction in the sample, and also if more than one item was being offered in the auction. Column 5 shows that items described as damaged were more likely to have a photo, perhaps to reassure potential buyers. Frequent sellers were more likely to use photographs, as were sellers with home pages. Higher rated sellers were more likely to use photographs.
Columns 6-8 present the results of a multinomial Logit regression for the choice of auction length. Since auctions with the 'Buy it Now' option end at an endogenously determined time, these were excluded. The results are presented relative to the category of an auction length of three days (the minimum in the absence of "Buy it Now"). If the item was new, the chosen length of the auction tended to be shorter than 10 days. The 4resence of extra accessories tended to make the auction length of 7 days more popular. Sellers who conducted only one auction in the sample period tended to choose auctions longer than 3 days. The two seller quality variables had conflicting impacts on the auction length. Table 4 reports actual and predicted outcomes for the multinomial Logit. The last column of Table 3 reflects only the 212 auctions that involved the 'Buy it Now' option, just like the last column in Table 2 . This last column shows that the choice to create a posted price (usually by entering a starting price equal to the 'Buy it Now' price) is less likely for new items and more likely for experienced sellers (as indicated by LNSLRTNG).
Auction Outcomes
We now examine how observed seller characteristics and seller choices influence auction outcomes. We are particularly interested in how the 'Buy it Now' option affects final price, i.e., the winning bid. For example, if the 'Buy it Now' option were used by mainly by impatient sellers, then we would see 'Buy it Now' auctions bringing lower average prices. Of course, we must control for seller choices and characteristics, and also for the conduct of the auction itself. For example, if the final price were affected by the excitement generated by the bidding process, then we would make incorrect inferences if we ignored the number of bids. Consequently we report 2SLS results using instruments for the auction conduct variables-the duration, the number of bids and the number of unique bidders-as well as for seller choices.
4 Table 5 presents the 2SLS coefficient estimates for final price in the 722 auction sales, excluding retailers. The second and third columns separate the cases in which the 'Buy it Now' option was not and was offered, and the last two columns separate the cases in which it was not or was accepted when offered. Note that the variables for whether an auction ended with 'Buy it Now,' the number of bids, and the number of bidders are always endogenous and we always instrumented for these. The variable indicating the duration of the auction was only endogenous in the 'Buy it Now' sub-samples, in which case we also instrumented for it.
Units described as new command on average a significant $6.80 premium overall, and a marginally significant $16.74 premium when the 'Buy it Now' option was accepted. Units described as even slightly damaged go at a marginally significant $17.12 discount overall, and a very significant $62.39 discount when the 'Buy it Now' option was accepted. Larger quantities in a single auction lead to a significant $4.18 average discount overall; as noted earlier, larger quantities are seldom offered in tandem with the 'Buy it Now' option. Overall, the marginally significant time trend lowers price 21 cents per day on average, but it is insignificant in the sub-sample where the option was offered.
Infrequent sellers obtain significantly lower prices (by about $10) than the Frequent sellers (dummy omitted) overall. The effect goes strongly the opposite way in the 91 auctions ending with an accepted 'Buy it Now' price. As explained in the Appendix, the reason is that almost all these sellers were actually using a posted price, so the higher realized price reflects a tradeoff against the lower probability of sale.
Seller reputation as measured by NEGRATIO is insignificant overall, but has a large and significant impact in expected direction in the last sub-sample. The other reputation measure, LNSLRTNG measure is significantly and surprisingly negative overall, but is insignificant in the last sub-sample. The reputational measures both have multicollinearity problems, and the second measure is also closely related to seller experience. Hence reputation inferences are problematic in our data (and in other field data collected passively, as noted in our literature review in connection with Resnick et al., 2003) . We conclude this section with several other observations on the results. Homepage links appear to raise price mainly in the last sub-sample. Other minor seller choices-secure payment, use of an image, buying a "featured" listing, and description length-all appear to have minor effects on the final price. Except in the last sub-sample, choosing a private reserve price appears to increase final sales price substantially. However, as noted in an earlier section, this does not imply that it increases seller revenue, because a private reserve price also reduces the probability of selling the item.
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The square of the starting price was included to account for a non-linear relationship between the starting price and the final price. This non-linear relationship appears to be consistently significant and positive but is only significant at the 5% level in our 2SLS results, for the sample as a whole. In the case of all 'Buy it Now' auctions (column 3), the estimated effect on the final price of ending with the 'Buy it Now' price being taken was significant and positive in our 2SLS results. Using "Buy it Now" to effectively post a price appears to consistently have a positive impact on the final price (columns 3 -5) but the impact is not significant. 6 Finally, the number of bids appears to push the price up slightly overall, and more so in the auctions that do not offer the 'Buy it Now' option. Of course, this effect is absent when the item is sold through the option being accepted, since then the number of bids is almost always one.
Conclusion
This paper has focused on the impacts of combining different market institutions for price determination, leading to what we have termed hybrid institutions. The fluid and dynamic nature of e-commerce presents fertile ground for research seeking to better understand the nature and influence of institutions on market behavior and design. Specifically, we empirically examined the design and outcomes of a set of auctions conducted on the Internet through eBay's online service. We first examined the impact of various seller characteristics on the seller's choice of auction features. We examined aspects such as starting price, use of a private reserve, length, and types and amount of information and services provided by the seller.
A major focus of our empirical analysis was the determinants of the seller's choice of whether to use a 'Buy it Now' option, which allows a buyer to essentially bypass the entire auction process. Sellers who used this option were characterized by higher seller ratings. This was true in our sample even across a wide range of selling frequencies. That is, even less experienced sellers appeared to be willing and able to use this hybrid institution effectively. Additionally, 'Buy it Now' was used widely across most product characteristics, i.e., no particular type or condition of the product appeared to favor the seller's use of the 'Buy it Now' option. The notable exception to this was that sellers in our sample who wished to sell a larger quantity of items in a single auction eschewed using 'Buy it Now'.
Looking at other aspects of seller choices, auctions with damaged items or run by frequent sellers tended to have lower starting prices. A private reserve price was less likely to be used for new items, and by frequent sellers, and more likely by sellers with home pages. The latter were more likely to use secure payment options, as were sellers with higher ratings, and sellers of new items. Sellers with home pages gave longer descriptions, but the impact of seller reputation on descriptions was ambiguous. Photographs were provided more often by sellers with home pages, with higher reputations, and greater frequency of sales.
An important follow-on decision, if the 'Buy it Now' option was chosen, was the setting of the starting price. By choosing a starting price equal to the 'Buy it Now' price, a seller was able to make a posted price offer, making the auction format irrelevant. Again, we found that sellers with higher seller ratings and a higher frequency of selling in our sample were more likely to choose this posted price option. Additionally, sellers appeared less likely to post a price if the item was new.
Next, we examined to impact of the set of seller, product and auction characteristics on the conduct and outcome of the auction. The conduct of the auction was described by the number of bids and the number of unique bidders. The outcome was captured solely in the final selling price, since we focused on completed auctions. Since the conduct variables affecting the outcome were endogenous we used a 2SLS to estimate the structural equations. We found that the characteristics of the good were reflected in the final price, with new items fetching a higher price and damaged items fetching a lower price. Most interestingly, less experienced sellers received lower prices, on average, unless they effectively posted a price, but seller reputation, as measured by eBay's feedback ratings, did not appear as significant in determining the final price as we would have expected. Additionally, providing more information about him or herself generally boosted the final price for the seller, as did maintaining a private reserve price, as long as the auction resulted in a sale. Again, our primary focus was on the effect of choosing to make the 'Buy it Now' option available. This appeared to have a large, significant, negative impact on the final price, on average. Additionally, if a seller did make a 'Buy it Now' option available, then setting a higher 'Buy it Now' price had a quantitatively small, but statistically significant, positive impact on the final price, ceteris paribus. Finally, the results on the conduct of the auction were mixed across the different sub-samples that we tested. The number of bids appeared to have had a consistent, significantly positive impact on the final price, while the number of unique bidders did not.
Our results show that there are systematic factors that determine the structure, conduct and outcome of online auctions. Our analysis suggests that sellers try to design their auctions-within the limits of eBay's format-to make them attractive to buyers in ways that increase the final sales price. In particular, low starting prices are used to generate more active auctions, which tend to push up final sales prices. Additionally, our companion paper (Anderson, et. al. 2004 ) examines how such a strategy may be lessfrequently chosen by less-experienced sellers or sellers who have only a few items to sell on eBay. In this paper, the use of the 'Buy it Now' option was possibly related to seller impatience, though it may have been used by experienced sellers, who wished to take advantage of eBay's large community of shoppers but wanted to sell at posted prices. The subsequent purchase and incorporation of Half.com into eBay may have provided an alternative for such sellers, but they can also continue to use the eBay site simultaneously, since listing costs are quite low.
We also found that information was far from perfect in Internet transactions. The characteristics of the good (newness, nature of accessories, etc.) were sometimes not completely clear, and the characteristics of the seller were also subject to interpretation. In particular, seller reputation did not always have clear or expected impacts on auction outcomes. Again, further analysis of the seller characteristics and choices represented in a related data set can be found in Anderson, et. al. (2004) , and remains an area for further research. LNSLRTNG This is the natural logarithm of the difference between the number of unique, positive comments about the seller and the number of unique, negative comments.
NEGRATIO
The ratio of the number of unique, negative comments to the total number of unique comments listed in the seller's feedback page. 
PRIVTRES
Dummy variable equal to one, if the seller displays a notice that actual sale is subject to a buyer at least bidding as high as some unknown, private, reserve price. DURATION Duration of the auction, initially set by the seller to a maximum of 3, 5, 7, or 10 days.
ENDBYNOW Dummy variable equal to one, if the auction ends with a buyer accepting a seller's 'Buy it Now' option.
NUMBIDS
Number of bids on the item(s) in a particular auction.
UNIQBIDR Number of unique bidders for the item(s) in a particular auction.
WINBID Dollar value of the final bid in an auction that resulted in a sale. Table A2 presents the OLS regression results for these auctions and bids. The first three variables in each regression are characteristics of the item. The fourth variable indicates the quantity of items sold in a single auction. The fifth variable is the trend variable, controlling for relative time of entry into our sample period. The next four variables capture seller characteristics and the subsequent twelve variables indicate seller choices, including the square of the starting price to control for some non-linearity component present in this seller choice. The final four variables are endogenous variables that capture various facets of the conduct of the auction. In particular, ENDBYNOW is a dummy variable capturing whether the auction ended with the acceptance of the 'Buy it Now' option or not. The other variables capture the duration (endogenous in the case of 'Buy it Now' auctions), the number of bids made, and the number of bidders.
OLS Regression Results
SRTBYNW is a critical variable, reflecting the decision whether to use the 'Buy it Now' option or not. Note that when the 'Buy it Now' option is accepted, the 'Buy it Now' price is identical to the winning bid, the dependent variable in these regressions. In order to appropriately control for such endogeneity in the entire sample and in each subsample we have utilized 2SLS, as reported in the main text. For the OLS regressions we employ alternative methods, such as setting the 'Buy it Now' price, BYNOWPRC, equal to zero if there is no 'Buy it Now' option.
In both our OLS and 2SLS results, it appears that non-frequent sellers tend to get lower prices for their items when there is no 'Buy it Now' option chosen by the seller, relative to frequent sellers (the omitted category of sellers selling 11-50 times in our sample). This effect is significantly reversed when the seller makes the 'Buy it Now' option available and accepted by the buyer. Again, all but one seller in this 'Buy it Now'-accepted sub-sample is effectively posting a price, so one should look at a 'no sale' as the alternative to acceptance of the 'Buy it Now' option for this sub-sample. Without considering the likelihood of 'no sale', it may initially appear as if a consequence of not posting a price is to end up selling the item for less, for inexperienced sellers in our sample.
However, since the alternatives are different for buyers in the non-'Buy it Now' vs. "posted price" sub-samples it is interesting to more deeply consider the selling strategies of relatively inexperienced sellers in our sample. About 85% of all 'no sales' in our sample occurred for items being offered by inexperienced sellers, although none of these actually posted a price. Additionally, about the same proportion of auctions that ended in no sale in our sample started with the 'Buy it Now' option as those that did end in a sale. So, it appears that inexperienced sellers understood how to use the 'Buy it Now' option and only used it to effectively post a price when protecting their price in this way would probably not result in losing the sale. Since this is a "take it or leave it" offer by the seller, this strategy can only boost the average final price in our regressions because no auction occurs, and the number of bids cannot be depressed. Notes: (1) 1 to 3 asterisks represent 10, 5, 1% significance, respectively. (2) In the last sub-sample QUANTITY is omitted because it is always equal to 1 as is any variable calculated on the basis of the starting price, because the starting price is identical to the winning bid However, from our analysis of conditional means (not reported) for the non-'Buy it Now' sub-sample, it appears that less experienced sellers started their auctions with prices that were over $41 higher, on average, than did more frequent sellers in the same sub-sample. Also, this inexperienced group appears to have attracted about 9 less bids and 6 fewer bidders per auction than frequent sellers, within the same non-'Buy it Now' sub-sample. Thus, inexperienced sellers may be dampening enthusiasm concerning their auctions by starting the bidding at a higher price than more experienced sellers in our sample, even without further reducing bidder interest by holding a private reserve auction or by utilizing the 'Buy it Now' option to effectively post a price which might be "too high". The regression analysis suggests that less-frequent sellers choose more often to start auctions at a higher starting price, which may be working by decreasing the excitement surrounding their auctions to cause their auctions to end with lower final bids, on average, in the non-'Buy it Now' sub-sample, as seen in the results in Tables A2 and  5. For the OLS results in Table A2 and the 2SLS results in Table 5 , LNSLRTNG has a negative, significant coefficient for the entire sample and for every sub-sample, except for where a 'Buy it Now' option was accepted. An auction does not really occur for this last sub-sample and it appears that the seller's rating did not significantly affect the level of the "posted price", while the ratio of negative comments in a seller's feedback listings appears to have had a significant, negative effect on this price, chosen by the seller. The magnitudes of the coefficients on NEGRATIO appear quite large due to the very small units of measurement for this variable. For instance, the mean value of NEGRATIO in the 'Buy it Now'-accepted sub-sample was 0.017. Across the other two sub-samples, where a 'Buy it Now' option was not available, and where it was available but not accepted, we may have a negative bias due to the omission of the frequent seller category, that is supporting a weak, negative correlation of LNSLRTNG with WINBID (Rho = -0.12 for the entire sample). LNSLRTNG has a positive correlation with FREQSLR (Rho = 0.07), which in turn also has a weak, negative correlation with WINBID (Rho = -0.05). Additionally, we are left with the possibility of bias affecting our results through one of the endogenous variables, which we examine with the 2SLS results for those variables.
First-Stage Regression Results for 2SLS
How exogenous characteristics and seller choices affect our regression results through the endogenous conduct of the auction may be explored further through our firststage regression results, which we present in Tables A3 and A4. In Table A3 , for the sample as a whole and for auctions where a 'Buy it Now' option was not made available, the characteristics of the goods have the expected impacts on the number of bids and bidders, and on whether a 'Buy it Now' option was accepted.
Amongst seller characteristics the most interesting first-stage results are that the proportion of negative comments in the seller's rating appears to have a significant positive impact on both the number of bids and the number of unique bidders for the sample as a whole, and for the sub-sample where the 'Buy it Now' option was not available. At the same time, the log of the seller rating was insignificant. This is consistent with our earlier suggestion that negative comments appear to be effectively hidden on the separate seller ratings page, or swamped by positive comments for more frequent sellers/buyers, or are so strongly correlated with the sellers' ratings (experience) that it can appear to have a significant, positive impact on the final price in our final regressions and with the number of bids and bidders in these first-stage regressions.
The most interesting results on seller choices in Table A3 also support our earlier suggestion of the likely decrease in enthusiasm from bidders if the seller chooses a high starting price or chooses a private reserve price. Both of these choices appear to have a significant, negative impact on the number of bids and of bidders for our sample as a whole as well as for the non-'Buy it Now' sub-sample. We have argued that such choices appear to mostly occur among the relatively inexperienced sellers in our sample. Additionally, the choice to pay eBay an additional fee to feature an item, though undertaken by almost no sellers in our sample, does appear to have had a significant, positive impact in attracting both more bids and bidders.
With respect to our focus on the 'Buy it Now' institution, the most interesting result is significant negative impact of the seller's choice to make the 'Buy it Now' option available, on the number of bids. This choice also has a large, negative impact on the number of bidders but this result is statistically insignificant. Also, as we have mentioned, almost no 'Buy it Now' option was accepted unless the seller chose to use "Buy it Now" to effectively post a price. This characteristic of the auctions in our sample is again reflected in Table A3 by the strong, significantly positive coefficient on posting a price, for the endogenous outcome of the auction ending with the 'Buy it Now' option being accepted.
One should note from Table A4 that the duration of the auction is an additional endogenous variable in all auctions where the seller made a 'Buy it Now' option available. We expect chosen duration to be impacted in a similar manner by the product characteristics, seller characteristics, and seller choices, as are the other conduct variables, and this generally appears to be the case. New items enjoy significantly less time at auction before being purchased, on average, while damaged items spend relatively more time being bid upon. It appears more likely (Table A3 ) that a first bidder will cut the auction short and purchase a new item at the 'Buy it Now' price and it appears less likely that a first bidder will do so for a damaged item. Product characteristics are not as significant in explaining the duration of the auction for the sub-sample where the 'Buy it Now' option is not accepted, because auction duration reverts to whatever was initially chosen by the seller.
Selling frequencies are important seller characteristics that appear to significantly impact the auction duration. Both single sellers and slightly more experienced sellers appeared to have had significantly shorter auctions than more frequent sellers (the omitted category), whether their 'Buy it Now' price was accepted or not. In addition, there appear to be significant, negative impacts on the number of bidders and on the number of bids from being a less frequent seller for the sub-sample where the 'Buy it Now' option was accepted by the first bidder. However, this result is solely due to one auction in our sample with a buyer that "trembled" and bid above the 'Buy it Now' price. Since the 'Buy it Now' price did not disappear in this case, it appears that another bidder then was able to actually underbid the first bidder and still win the item, according to eBay's rules for "Buy it Now". The seller for this particular auction appears to have been a more frequent seller but with a relatively high ratio of negative comments in his or her seller rating.
Clearly, if it were not for this one auction in our sample, we would expect the only significant endogenous impacts to occur on the auction duration and not on the number of bids or bidders in the sub-sample where the 'Buy it Now' option was accepted. The only other significant impacts on auction duration in this sub-sample are when the seller choosing to provide a link to his/her homepage, has a significant negative impact on the duration of the auction, and providing a photograph of the item, has an unexpected positive impact on auction duration (but is only marginally significant).
Overall, for the sub-sample where the 'Buy it Now' option was not accepted by the first bidder, most of the significant, impacts on endogenous variables appear to be on the number of bids, and not on the auction duration or the number of unique bidders, where the lack of impact on the auction duration is understandable, since duration reverts to the seller's initial choice. For this sub-sample, Table A9 presents results that indicate experience may have differing significant impacts on the duration of the auction vs. the number of bids or bidders. That is, less-experienced sellers appear to have set auction durations that were significantly shorter, yet attracted both significantly more bids and bidders, on average, than more frequent sellers in our sample.
Additionally, it again appears that lower starting prices can increase the participation in the auction, in terms of the number of bids, in this sub-sample where the 'Buy it Now' option was not accepted. Also, selling a greater quantity of Palm Pilot Vx's in a single auction tended to significantly decrease both the number of bids and bidders, while new items attracted significantly more bids and bidders in our sample.
While some of the coefficients in the non-'Buy it Now' regressions and the regressions that began with a 'Buy it Now' option but then proceeded as a regular auction are quite dissimilar, there are other similarities, and we therefore tested for a structural break using a likelihood ratio test. The results for both the OLS and 2SLS regressions indicate that the null hypothesis of no structural break could not be rejected. This would suggest that starting an auction with the 'Buy it Now' option may not have significant impacts on the outcome if the 'Buy it Now' option does not get invoked. On the other hand, the auctions that end with the 'Buy it Now' option seem to behave quite differently, as we have discussed. Notes: See Table A3 
